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[OBJECT] 

Provide an antimicrobial decorative sheet which 
can demonstrate an antibacterial effect. 



[mm 



[SUMMARY OF THE INVENTION] 

A resin coat layer should be formed 
surface of a pattern layer, and the 
mentioned resin coat layer should 
antimicrobial particles near the surface. 



[CLAIMS] 



on the 
above- 
contain 



ii^i £ tuts**- 



[CLAIM 1] 

An antimicrobial decorative sheet, wherein a 
resin coat layer is formed on the surface of a 
pattern layer, and the resin coat layer contains 
an antimicrobial particle near the surface. 



[CLAIM 2] 

A manufacturing method of the antimicrobial 
decorative sheet, in which after forming the 
resin coat layer on the surface of the pattern 
paper impregnated with resin, antimicrobial 
particles are adhere to the surface of the resin 
coat layer, and subsequently the pattern paper, 
core paper impregnated with resin, and a 
plywood are laminated and hot-pressed. 
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[CLAIM 3] 
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BufS^flH^ 1 — hilco^Efc, tfi The manufacturing method of the antimicrobial 



decorative sheet of Claim 2 in which the 
antimicrobial particles are adhered to the 
surface of the resin coat layer by sprinkling the 
antimicrobial particles thereon or applying the 
suspension of the antimicrobial particles 
thereto. 
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[CLAIM 4] 

The manufacturing method of the antimicrobial 
decorative sheet of Claim 2 in which the resin 
which forms the resin coat layer is at least one 
kind selected from a melamine resin, a 
polyester resin, an acrylic resin, and a diallyl 
phthalate resin. 



[DETAILED DESCRIPTION OF INVENTION] 
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[INDUSTRIAL APPLICATION] 

This invention relates to the decorative 
laminated sheet and its manufacturing method 
which have anti-microbe and a fungicidal effect. 

It is related with the antimicrobial decorative 
sheet and its manufacturing method which have 
the resin coat layer which contained the 
antimicrobial particle on the surface in detail. 
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[PRIOR ART] 

In recent years, the nosocomial infection by 
MASA (methicillin-resistant Staphylococcus 
aureus) in the hospital is a big social problem. 

Interior materials, such as the white robe of a 
doctor or a nurse, clothes for patients and a 
sheet, the curtain in the hospital, and a partition 
material, etc. are required to be that which has 
antimicrobial activity. 
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For example, fibre which fixed the polyester 
fiber and the ammonium salt antimicrobial 
which added the antibacterial ceramic particle is 
developed a white robe and for curtain. 

Moreover, plastic which contains an 
antibacterial ceramic particle also is developed. 



[0003] 

Furthermore, that it is that which has an 
antibacterial effect comes to request also with 
the decorative laminated sheet used as an 
interior material in the hospital. 

It can think of laminating pattern paper that 
the resin with which the antimicrobial particle 
was mixed was impregnated as a pattern paper, 
and producing a decorative laminated sheet as 
however and means to provide an antibacterial 
effect to a decorative laminated sheet generally. 

However, when using the pattern paper 
impregnated in the resin with which the 
antimicrobial particle was mixed, a lot of very 
antimicrobial particles are needed. 

It is not not only economical, but the design 
property which is a function important as a 
decorative laminated sheet is easy to impair. 
Therefore, means to provide antimicrobial 
activity does not come to still develop, without 
degrading design property which is an important 
function as a decorative laminated sheet. As for 
the decorative laminated sheet conventionally 
used as an interior material in the hospital, 
surface finish of the surface is carried out by the 
synthetic resin. However, in particular about 
sterilization and antimicrobial activity of these 
surfaces, it does not consider at all. 



[0004] 

Present inventors aims at providing the suitable 
decorative laminated sheet for applications, 
such as a hospital, kitchen, dining-room, and 
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bathroom which can reply to requirement of 
cheaply providing the above anti-microbe and a 
fungicidal effect, without degrading previously 
functions, such as the design property as an 
internal equipment decorative material of a 
building. 

It has a resin coat layer on the surface of a 
pattern layer. 

An above-mentioned resin coat layer 
contains an antimicrobial particle 0.3 to 
8weight%. 

And thickness is 3-50 micrometers. 

Such invention is proposed to the 
antimicrobial decorative sheet characterized by 
the above-mentioned. 
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[PROBLEM ADDRESSED] 

However, according to this invention, since to 
make an antimicrobial particle contain in a resin 
coat layer, a lot of comparatively antimicrobial 
particles are needed. Aslso the antimicrobial 
particle received inside the coat layer had the 
disadvantage which cannot demonstrate an 
antibacterial effect. 
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[0006] 

This invention aims at providing the 
antimicrobial decorative sheet and its 
manufacturing method which improved further 
invention which the present inventors proposed 
previously. 
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[A SOLUTION OF THE INVENTION and an 
effect] 

The present inventors studied earnestly that the 
above subjects should be solved. 
It considered to the antimicrobial decorative 
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sheet and its manufacturing method which are 
described below as a result. 

That is, essential point of this invention is as 
follows. (1) It has a resin coat layer on the 
surface of a pattern layer, and an above- 
mentioned resin coat layer contains an 
antimicrobial particle near the surface. 

The antimicrobial decorative sheet 
characterized by the above-mentioned, (2) After 
forming a resin coat layer in the surface of the 
pattern paper by which the resin impregnation 
was carried out, an antimicrobial particle is 
made to adhere to the surface of this resin coat 
layer. 

Subsequently an above-mentioned pattern 
paper, the core paper by which the resin 
impregnation was carried out, and a plywood 
are laminated and hot-pressed. 

The manufacturing method of the 
antimicrobial decorative sheet characterized by 
the above-mentioned, (3) The manufacturing 
method of an antimicrobial decorative sheet 
described in (2) by which an antimicrobial 
particle is sprinkled on the surface of an above- 
mentioned resin coat layer, or the suspension of 
an antimicrobial particle is applied to it, and 
makes an antimicrobial particle adhere to it, (4) 
The resin which forms an above-mentioned 
resin coat layer is the manufacturing method of 
an antimicrobial decorative sheet described in 
(2) which is selected from a melamine resin, a 
polyester resin, an acrylic resin, and a diallyl 
phthalate resin and which is at least one kind 
any one. 

[0008] 

The antimicrobial decorative sheet of this 
invention has a resin coat layer on the surface 
of a pattern layer. 

The above-mentioned resin coat layer needs 
to contain an antimicrobial particle near the 
surface. 

The reason has a resin coat layer on the 
surface of a pattern layer. 

By making as the decorative laminated sheet 
which made the antimicrobial particle contain 
near the surface, an above-mentioned resin 
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coat layer can die out the microbe and the 
bacteria with which it had by a small amount of 
antimicrobial particle very, and the surface of an 
antimicrobial particle was touched. 

And a prolonged sterilization effect can be 
made to continue. 

Furthermore it does not have a toxicity to a 
human body, but it is because it is safe and very 
sanitary. 

[0009] 

As for the antimicrobial decorative sheet of this 
invention, it is advantageous that the thickness 
of a resin coat layer is 3-50 micrometers. 

It is because the thickness of the above- 
mentioned resin coat layer is advantageous to 
be as thin as possible. 

However, it is because it is difficult to form a 
resin coat layer thinner than 3 micrometers. 

Cost will become high when making it thicker 
than 50 micrometers on the other hand. It is 
because it becomes easy to produce curvature 
etc. in a decorative laminated sheet. 

It is more advantageous that it is 5-20 
micrometers. 



[0010] 



[0011] 
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[0010] 

In addition, as for a pattern layer, a resin is 
impregnated in this invention by the pattern 
paper by which the colour, the design, the 
pattern, etc. were printed generally. 

[0011] 

The antimicrobial particle contained in the resin 
coat layer of the antimicrobial decorative sheet 
of this invention is a ceramic particle from which 
the surface forms to fix a particle diameter 
(diameter) silver by 0.2-5 micrometers. 
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[0012] 

As for the reason of the particle diameter of a 
ceramic particle being advantageous to be 0.2- 
5 micrometers, particle diameter as small as 
possible is preferable. However, the thing 
smaller than 0.2 micrometers is difficult to 
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obtain. It is because it is difficult to make it 
expose to the surface layer and to exhibit 
favourable antimicrobial activity. 

When larger than 5 micrometers, on the other 
hand, the light transmittance of a resin layer will 
deteriorate by the ceramic particle, and the 
pattern as a decorative laminated sheet etc. will 
become indistinct. 

Moreover, it is because the smoothness of a 
resin coat layer is easy to impair. 
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[0013] 

As the antimicrobial particle contained in the 
resin coat layer of the antimicrobial decorative 
sheet of this invention, For example, the thing 
which made the silver ion adhere to a calcium 
phosphate particle, the thing which made the 
silver ion adhere to a zeolite particle, and the 
ceramic particle which made the silver complex 
adhere to a silica particle can be used. 
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[0014] 

Next, the method of the antimicrobial decorative 
sheet of this invention is explained. 

According to this invention, the resin coat 
layer was formed in the surface of the pattern 
paper by which the resin impregnation was 
carried out. Then, an antimicrobial particle is 
made to adhere to the surface of this resin coat 
layer. 

Subsequently an above-mentioned pattern 
paper, the core paper by which the resin 
impregnation was carried out, and a plywood 
are laminated. An antimicrobial decorative 
sheet is produced by hot-pressing. 

[0015] 

According to this invention, the resin coat layer 
was formed in the surface of the pattern paper 
by which the resin impregnation was carried 
out. then, it is necessary for the surface of this 
resin coat layer to make an antimicrobial 
particle adhere. 
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The reason is that an above-mentioned resin 
coat layer can produce the antimicrobial 
decorative sheet which was excellent in the 
antibacterial effect and the fungicidal effect with 
antimicrobial particle in a very small amount by 
making an antimicrobial particle adhere to the 
surface. 



[0016] 
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[0016] 

According to this invention, as for the above- 
mentioned resin layer, it is advantageous that it 
is the thing which makes an antimicrobial 
particle form to adhere to the surface at a 0.1- 
10 g/m2 ratio. 

The reason is that it is difficult it to exhibit 
antimicrobial activity of an antimicrobial particle 
sufficiently when the quantity of the 
antimicrobial particle to which the above- 
mentioned resin coat layer adheres is fewer 
than 0.1 g/m2. 

On the other hand, it is not economical when 
it is more than m2 / 10 g. The transparency of a 
resin layer and glossiness are impaired. It is 
because it becomes difficult to produce 
decorative material which was esthetically 
excellent. 

It is advantageous that it is the thing made to 
form among them to adhere at a 0.5-5 g /m2 
ratio. 
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[0017] 

According to this invention, an antimicrobial 
particle is sprinkled on the surface of an above- 
mentioned resin coat layer. Or it is preferable to 
apply the suspension of an antimicrobial 
particle and to make an antimicrobial particle 
adhere. 
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[0018] 

As means to apply the suspension of an 
above-mentioned antimicrobial particle, various 
means, such as spray, a curtain coat, and a 
brush coating, is applicable. 
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[0019] 

As the resin which forms an above-mentioned 
resin coat layer It is preferable to use any or at 
least one kind selected from the diallyl 
phthalate resin and a melamine resin polyester 
resin and an acrylic resin. 

Below, an Example is been based on to this 
invention and it explains in detail. 
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[Example 1] 

It is 112 g/m2 the melamine resin of 48% of 
solid content contents at estimate by 
measurement, and titanium oxide 34% are 
contained. 

It applies to the surface of the pattern paper of 
40% of the rates of an impregnation of a 
melamine resin (rate of impregnation = resins 
entire weight / the weight of resin impregnated 
paper) at a 60 g/m2 ratio using roll coater) 

The resin coat layer with a thickness of 7 
micrometers was formed. 
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[0021] 

Subsequently, spray coating of the suspension 
of the particle which made the silver ion adhere 
to the zeolite particle of 1 micrometer (diameter) 
of average particle diameter as an antimicrobial 
particle is carried out. The antimicrobial particle 
was made to adhere at an about 1 g /m2 ratio. 
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[0022] 

Moreover, a melamine resin impregnation is 
carried out at this pattern paper and similar 
pattern paper. 

The rate (rate of impregnation = resins entire 
weight / the weight of resin impregnated paper) 
of an impregnation of a melamine resin 
obtained 30% of core paper. 

Subsequently, make be uppermost layer 1 
sheet of pattern paper in which the above- 
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mentioned resin coat layer was formed, by the 
manufacturing method of a usual melamine 
decorative sheet. 

3 sheets of core papers are laminated to the 
bottom of it. 

60 minutes was hot-pressed on 80 kg/cm2 
conditions by 150 degree C, and the melamine 
decorative laminated sheet was obtained. 

[0023] 

Thus the conventional decorative laminated 
sheet produced, without compounding the 
decorative laminated sheet and the 
antimicrobial particle of this invention which 
were obtained is cut for the about square whose 
one edge is 1 cm. The sample which prevents 
the elution of formalin by coating the cut surface 
with resin is prepared. It respectively immerses 
to 10buffer of 10 ml of the phosphoric acid 
buffer and the phosphoric acid buffer which 
suspended the Staphylococcus aureus about 
7.0x104 pieces/ml which suspended the 
Escherichia coli about 1.0x105 pieces/ml. 
After cultivating for 24 hours at 25 degree C, the 
number of microbes of an Escherichia coli and 
the number of microbes of a Staphylococcus 
aureus are measured. 
The result was shown in the Table 1 . 
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Table 1 

Row: Escherichia coli (piece/ml), Staphylococcus aureus (piece/ml); decorative 
sheet of this invention; conventional decorative sheet, about 

[0 0 2 4] [0024] 

^lSt^LfcS&JftJ; D^^^ That the decorative laminated sheet of this 
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invention is very excellent in an antibacterial 
effect observed from the result shown in the 
Table 1. 

[0025] 

Moreover, being not only excellent in the 
antibacterial effect but the pattern of the 
decorative laminated sheet of this invention is 
clear. 

It was excellent also in the design property as 
a decorative laminated sheet. 

Furthermore, the light transmittance by the 
heat-resistant evaluation result and visual- 
observation evaluation which were performed 
according to JIS-K6902 was shown in table 2. 

That the decorative laminated sheet of this 
invention is excellent also in the function as a 
decorative laminated sheet observed from the 
result shown in table 2. 

[0026] 



ximm&m&is, Ma 



[Examples 2-5 and Comparative Example 1- 
3] 

It is the same as that of Example 1 . 
However, as shown in table 2, as antimicrobial 
particle, the thing which made the silver ion 
adhere to a zeolite particle, the thing which 
made the silver ion adhere to a calcium 
phosphate particle and the ceramic particle 
which made the silver complex adhere to a 
silica particle are used. 

A particle diameter and the resin coat layer 
thickness and an adherence quantity are 
changed, and a decorative laminated sheet is 
produced. The physical property as a 
decorative laminated sheet is evaluated. The 
result was shown in table 2. 
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1 


60 
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Table 2 

antimicrobial particles, type, adherence quantity, particle diameter, resin coat 
layer, light transmittance, heat resistance 

Column: example, comparative example; type, zeolite, calcium phosphate, 
silica; light transmittance, good, whitened, tarnished; heat resistance, good, 
generation of crack 
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L/* <fc o \^i\$&Mh LT(£>$$fb decorative 'aniinated sheet as shown in the 
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physical property evaluation result of table 2. 
That it is excellent in an antibacterial effect and 
a fungicidal effect observed. 



[0028] 

[EFFECT OF THE INVENTION] 
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As stated above, according to this invention, the 
antimicrobial decorative sheet which is 
excellent also in the function as a decorative 
laminated sheet, and is excellent in the 
antibacterial effect and the fungicidal effect can 
be provided. 

The effect contributed on industry is very 
large. 
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